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 第 4章では，市販ガソリンのサロゲート燃料と PRFの詳細反応計算の比較から，RON
とMONの計測条件で生じている化学反応の違いを考察している．またエンジン実験結
果についても同様の計算を行うことで，過給ダウンサイズエンジンのノッキングが同じ
RON であれば MON は低いほうが良いという事象に対しても，化学反応での説明を可
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To correspond to the global warming, enhancing engine thermal efficiency is required to improve fuel 
consumption of the automobile. Engine thermal efficiency is affected by knocking whose occurrence 
timing is governed by the ignition characteristics of the fuel. Therefore, in order to estimate knocking 
occurrence timing, it is important to clarify pressure and unburned gas temperature in the cylinder 
chamber by using the engine specification and operating condition. It is also important to understand the 
fuel chemical reaction. 
In this study, relationship between the fuel chemical reaction characteristics, knocking indicator, and 
the engine knocking phenomenon is clarified. Then, this study also clarifies the impact of knocking 
indicators which depend on the engine operating condition from the viewpoint of the chemical reaction 
consideration. 
 
In Chapter 1, this paper summarizes the engine history, market fuel history, and past studies related to 
the relationship between fuel components and knocking indicators, and the relationship between 
knocking indicators and the engine abnormal combustion. Then, purpose of this study is clarified. 
 In Chapter 2, experiments with high compression ratio engines are conducted to clarify the knocking 
characteristics. As a result, the effect of engine compression ratio, engine speed, and fuel RON on 
pressure and unburned gas temperature’s time change in the combustion chamber are clarified. Then, 
their effects on the knocking occurrence timing are considered. 
In Chapter 3, the experimental data in Chapter 2 is analyzed by using 0 dimensional detailed chemical 
reaction calculations. Then, the scrutiny on how those factors, pressure and unburned gas 
temperature’s time change in the combustion chamber effect on the chemical reaction of charge 
mixtures are clarified. In addition to that, in order to analyze the chemical reaction close to the knocking 
occurrence timing, initial temperature of the unburned gas is estimated by the detailed chemical reaction 
calculation. Then, the results with the temperature are discussed. 
In Chapter 4, from the comparison of detailed reaction calculation of surrogate fuels to express market 
gasolines and PRFs, the difference of the chemical reaction under RON and MON measurement 
conditions is considered. With similar comparison of the engine experimental results, it is found that 
RON and sensitivity (S=RON-MON) is more suitable as knocking indicator to explain knocking for 
turbocharged downsizing engine than RON. 
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 In addition to that, from the comparison of the ignition delay time p-T map of both market gasoline 
surrogate fuel and PRF, it is simply estimated that the p-T area where knocking cannot be explained by 
RON. Using this method, it is possible to exchange the results of detailed reaction calculation to the 
estimation tool of knocking indicators, which is convenient for engine engineer. 
In Chapter 5, the issues of knocking prediction with “Livengood-Wu integral method”, which is often 
used in the engine development, are studied with consideration of pressure and unburned gas 
temperature’s time-history and charge mixture’s ignition delay characteristics. It becomes clear that 
utilization of the suitable ignition delay time and accuracy of estimated temperature are important to 
improve knocking prediction accuracy. 
 In Chapter 6, all chapters are summarized and conclusion of this study is described. 
  
 Those results enable us to connect the engine knocking and fuel chemical reaction theory and will 
help to plan the future fuel direction. Then with those results, it is expected to be progressed of the 
development of high efficiency engine with fuel potential, and mobility society will become more fullness 
and convenience in the future.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
